Listeria monocytogenes has been isolated from a variety of animals, including fish, birds, and mammals, and is widely distributed in nature. 11 It is especially common in the temperate zones where it can be found in soil, water, and animal feces and on vegetable matter such as silage. 5 Diseases caused by the organism include meningoencephalitis, mastitis, abortion, metritis, and Septicemia. 5, 11 In ruminants, the disease often occurs in winter and is associated with damp, moldy conditions 8 and with the feeding of silage. 10 Listeria monocytogenes has been isolated from the intestinal tract of many healthy animals, including sheep, cattle, 5 deer, 8 and chickens. 1, 2 It is frequently isolated from the environment 9, 19 and has been recovered from the litter of broiler houses in Norway 7 and from soil samples around feeding grounds during outbreaks of the disease in ruminants. 8 Listeriosis has been well documented in domestic fowl 10 but tends to occur sporadically in these species, resulting in septicemia (with splenomegaly), necrosis of the liver, necrosis of the myocardium, and pericarditis. 3 In a 1988 outbreak 6 and the outbreak described in this report, the disease occurred in the encephalitic form, with little or no evidence of a septicemic involvement. This article documents the second reported outbreak of encephalitic listeriosis in California broiler chickens.
In late January 1991, a disease outbreak characterized by depression, ataxia, torticollis, opisthotonos, lateral recumbency, paddling, leg tremors, and circling was seen in a flock of young broiler chickens on a commercial poultry ranch in California. Affected birds either died or were culled within 1-2 days of the appearance of symptoms. Morbidity was low; only 0.3% of the flock of 54,000 birds were affected. Gross necropsy findings were not remarkable, but histopathologic examination revealed gliosis and satellitosis in the molecular layer of the cerebellum with extensive perivascular lymphocytic cuffing and gliosis ( Fig. 1 ) and disseminated microabscesses ( Fig. 2A ) in the midbrain and medulla. Brain tissues (fixed in 10% neutral formalin, sectioned at 6 µm, and stained with the Brown-Hopps Gram stain) revealed large numbers of gram-positive rod-shaped bacteria within the microabscesses and at the periphery of the lesions (Fig. 2B ). After culturing directly onto blood agar plates and incubating at 37 C for 24 hours, Listeria monocytogenes was isolated in moderate numbers from the brains of all 6 birds tested and as a single colony from the liver of 1 bird. Isolates from liver and brain sent to the Department of Health and Human Services, Minneapolis, Minnesota, were identified as serotype 4b. The broilers were housed in 10 barns arranged in 2 rows of 5 barns each. Weather conditions had been cold and rainy before the outbreak began, and water stood in puddles between the buildings. The ranch buildings were older and consequently more difficult to weatherproof than those of most of the other ranches operated by the company. During storms, rain water leaked through the roofs and blew through the side curtains of some houses, resulting in excessively moist litter conditions. Water was supplied in drinking cups located near the floor and was readily contaminated with litter and feces. The birds had been debeaked and had received a subcutaneous injection of Chick Vac, a a modified live viral arthritis vaccine, in the neck area at approximately 7 days of age.
In February 1991, water and litter samples were collected from each of the 10 poultry barns involved in the outbreak. Litter was collected from each barn at multiple sites and was pooled into samples of approximately 100 g each. A pooled drinking water sample of approximately 100 ml was collected with syringes from cup drinkers in each barn. Water samples were collected from 8 puddles of water standing between the buildings. One drinking water sample was obtained directly from the main water supply outlet. Soil samples were taken from an area of the ranch close to an adjacent dairy farm and from an area at the opposite end of the broiler ranch. Water and litter samples were held at refrigerator temperatures (2-8 C) until cultured. All samples were cultured within 7-30 days of collection using a series of enrichment broths, beginning with a primary enrichment broth (UVM Listeria broth) b and transferring to a secondary enrichment broth (Frasers broth), b followed by cultivation on Listeria plating medium b and MOX agar plates," as previously described. 14 Listeria monocytogenes was isolated from litter samples of 4 out of 10 poultry barns and from 4 out of 10 water samples taken from drinking cups. The organism was also isolated from soil collected from an area of the broiler ranch adjacent to the dairy but not from soil taken from the opposite end of the ranch. The drinking water sample collected from the main water outlet was negative for Listeria, as were 8 water samples taken from puddles between the buildings. The isolates from soil, litter, and water were serotype 4b, the same serotype isolated from brain and liver tissue of infected birds. Because cattle can carry the organism in the intestinal tract and cows with mastitis may shed large numbers of Listeria in the milk, 13 the nearby dairy was considered a potential source of the outbreak, and the organism may have washed in with runoff water during the recent rains. However, because Listeria monocytogenes was not isolated from any of the water samples taken from puddles standing between the buildings, this route of infection was considered unlikely.
The 1991 outbreak of listeriosis was similar to the outbreak that occurred in broilers 3 years earlier. 6 Both outbreaks involved young breeder replacement birds of approximately the same age (4-6 weeks). Signs were very similar, and the microscopic lesions were nearly identical in both outbreaks. Morbidity rates were low in both cases, 0.5% in the first outbreak and 0.3% in the second. The birds were grown by the same company, and management procedures were similar for both outbreak flocks. Rice hulls were used for litter, and birds had been debeaked and vaccinated subcutaneously in the neck area with a modified live viral arthritis vaccine at between 7 and 10 days of age. Both ranches were older and reportedly difficult to weatherproof, and both outbreaks occurred during winter, in late January or early February.
In ruminants, listeriosis is often seen in winter. 5 The stresses of inclement weather, nutritional deficiencies, and the poor quality of feed available at this time of the year are usually cited as contributing factors. 5 Recently, the psychrotrophic properties of the organism itself have been considered significant in the epidemiology of the disease. 12 Listeria monocytogenes is able to grow at temperatures as low as -0.4 C, 18 which may afford it a selective advantage over competing microorganisms during winter. 20 There is also some evidence that virulence factors, such as soluble hemolysins, may be induced or enhanced at low temperatures. 12,20 
